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PROGRESS R E P O R T  NO. 28 

I. 

11. 

111. 

INT R 0 DU C T ION ----- - 

T h i s  P r o g r e s s  Repor t  i s  s u b m i t t e d  i n  a c c o r d a n c e  wi th  

A r t i c l e  1 a n d  I t e m  2 of Ar t i c l e  11, of C o n t r a c t  NAS 5-1048.  

CONTRACT OBJECTIVE - --- -- ------ 

T h e  ob jec t ive  of t h i s  con t r ac t  is to  irrjprove n i cke l -  

c a d m i u m  b a t t e r i e s  through t e s t i n g  a n d  a n a l y s i s  of f a i l u r e s .  

Spec i f i ca l ly ,  a n u m b e r  of b a t t e r i e s  deve loped  b y  m a n u f a c -  

t u r e r s  u n d e r  NASA C o n t r a c t s  a re  be ing  s u b j e c t e d  t o  o p e r -  

a t iona l  a n d  e n v i r o n m e n t a l  t e s t i n g  t o  d e t e r m i n e  f a i l u r e  r a t e s  

and  modes of f a i lu re .  F r o m  t h e s e  r e s u l t s  s p e c i f i c  s u g g e s -  

t i ons  f o r  t h e  p r o p e r  appl ica t ion  a n d  p o s s i b l e  i m p r o v e m e n t  

of t h i s  b a t t e r y  type  m a y  be m a d e .  

P R O G R A M  F O R  T H E  REPORT PERIOD --- -_-_ ___-_ ---- 

C y c l e - l i f e  t e s t s  w e r e  con t inued  and d a t a  r e c o r d e d  o n  

the fo l lowing  g r o u p s  of ce l l s :  

N u m b e r  of C e l l s  Dep th  of Temp.  
i n  O r i g n a l  G r o u p  -_--_ Mfr. D i s c h a r g e  - O C  - ---- 

10 Sgnotone 10% 25 
10 Gul ton  10% 25 
10 Gould  10% 25 

10 Sonotone 10% 50 
10 Gul ton  10% 50 
10 Gould  10% 50 

C y c l e s  
C o m p l e t e d  - 

410Ot 
4 1004 
4 1 0 0 t  

3 9 0 0 t  
3 9 0 0 t  
3 9 0 0 t  
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N u m b e r  of C e l l s  Dep th  of Temp. C y c l e s  
i n  O r s i n a l  G r o u p  -- Mfr. D i s c h a r g e  __I_-- - ~ - -  OC - C o m p l e t e d  ---- _--- 

10 Sonotone 2570 25 3800t  

25 3800-t 10 Gu l ton  2 5% 
10 Gould  25% 25 1 o o o t  

l f l  I" 

5 
10 

ss 2ntc n e  1 0 ye -10 36iiOt 
Gould  10% -10 25CJOt 
Gul ton  10% - 10 36GOt 

4 So no tone 40% 2 5  2800-k 
5 Gould  40% 2 5  1G00-t 

D u r i n g  t h i s  r e p o r t i n g  p e r i o d ,  all c e l l  g r o u p s  in  t h e  five 

o p e r a t i n g  cond i t ions  cycled i n  a n o r m a l  p a t t e r n  with the ex- 

cep t ion  of t he  Gould  National c e l l s  c y c l i n g  at 50°C a n d  10% 

d i s c h a r g e ;  a n d  a t  25OC and 40% d i s c h a r g e .  

C e l l  No. 42  w a s  r e m o v e d  f r o m  cyc l ing  a f t e r  3576 c y c l e s  

at 50°C a n d  10% d i scha rge .  ( E t i d - o f - d i s c h a r g e  v o l t a g e s  

a f t e r  3489 c y c l e s  w e r e  below 1. 0 Vo l t . )  

C e l l  N o s .  46 and  50 w e r e  r e m o v e d  f r o m  cyc l ing  a f t e r  

864 c y c l e s  a t  25OC a n d  4b'7'0 d i s c h a r g e .  ( E n d - o f - d i s c h a r g e  

v o l t a g e s  w e r e  below 1.0 Vo l t  a f t e r  576 a n d  475 c y c l e s ,  r e -  

spec t ive ly .  ) 

A f t e r  r e m o v a l  f r o m  the c y c l i n g  t e s t ,  a pos t  f a i l u r e  t e s t  

w a s  p e r f o r m e d  o n  e a c h  cell.  C e l l  No. 42 h a d  neg l ig ib l e  

capac i ty  when  a d i s c h a r g e  t e s t  w a s  p e r f o r m e d .  It a l s o  would 

not  hold i t s  o p e n  c i r c u i t  vo l t age  a f t e r  i t  w a s  r e c h a r g e d .  
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C e l l s  Nos.  46 a n d  50  took a c h a r g e  r e a d i l y ,  c a m e  u p  t o  

a n o r m a l  e n d  of  c h a r g e  voltage a n d  a f t e r  a d i s c h a r g e  at C / 2  

w e r e  found t o  have r ega ined  a l i t t l e  l e s s  t h a n  half of t h e i r  

o r i g i n a l  c a p a c i t y  a f t e r  one c h a r g e  C / 1 0  f o r  16 h o u r s .  

a n o t h e r  s u c h  c h a r g e  they  held a n  o p e n  c i r c u i t  v o l t a g e  of I.  3 3  

v o l t s  for 120 h o u r s ,  when o b s e r v a t i o n s  w e r e  d i scon t inued .  

A f t e r  

A s e p a r a t e  r e p o r t  on  the p r o c e d u r e  a n d  r e s u l t s  of t h e s e  

t h r e e  t e s t s  is appended.  
t i \ J  

A p r e l i m i n a r y  a n a l y s i s  r e v e a l s  t ha t -ma in  ox ide  in  the  

coa t ing  o v e r  the c e r a m i c  s e a l  of  the p r e v i o u s l y  f a i l e d  G u l t o n  

cells i s  s i l v e r .  T h e  seal of o n e  c e l l ,  which  w a s  not com- 

p le t e ly  c o a t e d ,  s h o w s  tha t  ox ida t ion  f i r s t  p c c u r r e d  a t  t h e  

"fused seam' '  be tween  the c e r a m i c  a n d  m e t a l ,  w h e r e  b r a z i n g  

m a t e r i a l  ev iden t ly  w a s  exposed. N o  f u r t h e r  f a i l u r e s  of t h i s  

t ype  h a v e  o c c u r r e d  o v e r  the last 1900 c y c l e s .  

VI. P R O G R A M  FOR THE NEXT PERIOD --- ___ _- -- - - - - 

1. Cont inue  a n d  r e c o r d  d a t a  o n  c y c l e - l i f e  t e s t s  i n  p r o g r e s s  

at 25"C, - lO°C,  a n d  50'C. 

2. Cont inue  eva lua t ion  of d a t a  be ing  a c c u m u l a t e d .  

3 .  Cont inue  inves t iga t ion  of f a i l e d  c e l l s ,  



FINANCIAL CONDITION 

CONTRACT NAS 5-1048 

MONTHLY PROGRESS R E P O R T  NO. 28 - - ----_I_-- 

20 J U L Y  1963 to 20 AUGUST 1963 ------------ 

* F u n d s  Expended  Dur ing  Repor t  P e r i o d  

* C o m m i t m e n t s  

* Total F u n d s  E x p e n d e d  Including C o m m i t m e n t s  

* F u n d s  R e m a i n i n g  

* Al l  a m o u n t s  a r e  less G & A a n d  Fee 

$ 903 

None 

$54 ,050  

$ 2, 717 
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POST F A I L U R E  TESTS ON COULD NATIONAL C E L L S  - -_-__ - -- 

C E L L  NO. 4 2  - - EVIDENCE OF MINOR LEAKAGE - (50°C - IOYO) ---- 

R e m o v e d  after 3576 c y c l e s  (cel l  vo l t age  be low 1, OV. af ter  3489 
c y c l e s )  
Cpez C i r c u i t  VcLtage a.s r emoved  f r o m  cyc l ing  - - - - - - - - 1 .  IbV. 
C h a r g e d  at C / 1 0  for 16 h o u r s  - End of C h a r g e  Vol tage  - - - 1. 36V. 
A f t e r  1 h o u r  s t a n d ,  Open  C i r c u i t  Vol tage  at start of C / 2  

- - - - - - - - - - - - - - - - - - - - - 1. 18V. d i s c h a r g e  - - - 
D i s c h a r g e  Time (Min)  Terminal .  V o l t 3 e  C 9 a c i t y  - A.H.  -- - __  ____-_ - - _--- 

0. 3 
0. 5 
1 . 0  

0.80 V. 
0.70 V. 
0.60 V. 0.028 

At  e n d  of C / 1 0  c h a r g e  for  16 hour s ,  O p e n  C i r c u i t  Vol tage  - - 1. 36V. 
A t  e n d  of L4 h o u r s ,  O.C.V. - - - - - - - - - - -  - - - - - - - 1.10v.  
A t  e n d o f 4 8  h o u r s ,  O.C.V. - - - - - - - - - - - - 7 - - - - - 0.82V. 
A t e n d o f l 2 0 h o u r s , O . C . V .  - - - - - - - - - - - - - - - - -  0.08V. 

CELL NO. 46 - EVIDENCE OF MINOR LEAKAGE - (25OC .. 40%) -- 

Cel l  vol tage  went  below 1.0V. af ter  576 c y c l e s  a n d  ce l l  r e m o v e d  
from cycl ing  a f t e r  864 c y c l e s .  

C h a r g e d  a t  C / 1 0  f o r  16 h o u r s  - E n d  of C h a r g e  Vol tage  - - - -1.48V. 
A f t e r  1 hour  s t a n d ,  O p e n  Ci rcu i r  Vol tage  at start  of C / L  

d i s c h a r g e  - - - - - - - - - - - - - - .. - - - - - - - - - - 1. 36V. 

O p e n  C i r c u i t  Vol tage  a s  r e m o v e d  from cyclit ing - - - - - - - 1 .02v .  

D i s c h a r g e  Tinie (Min) T e r m i n a l  V o l t a p  C 3 a c i t y  - A. H. 
________L__ - - -- 

1 
10 
30 
5 4  
93 

1.21 v. 
1 . 1 0  v. 
1.07 V. 
1 .00  v. 
0 .60  V. 

1. 57 
2. 42 

At  e n d  of C /  1 0  c h a r g e  f o r  16 h o u r s  - O p e n  C i r c u i t  Vol tage  - - - 1. 39V. 
At  e n d  of 24 h o u r s ,  0. C. V. - - - - - - - - - - - - - - - - - - - 1.34v. 
At end of 120 h o u r s ,  0. C. V. - - - - - - - - - - - - - - - - - - - 1.33v.  
A f t e r  120 h r s .  0. c . ,  capac i ty  to 1. 0 volt  a t  C / L  rate - - - - - - 1. 14A.H. 



POST F A I L U R E  TESTS O N  COULD NATIONAL C E L L S  - 
-I_p _-_--____- 

- CELL NO. --- 50 - EVIDENCE OF MINOR LEAKAGE - ( 2 5 0 ~  - 40%) 

C e l l  vo l tage  wen t  below 1.0 volt af ter  475  c y c l e s  a n d  ce l l  r e m o v e d  
from cyc l ing  after 864 cyc les .  
Open C i r r u i t  Vol tage  as  r e m o v e d  Erom cyc l ing  - - - - - - - - 0.98V. 
C h a r g e d  a t  C / 1 0  f o r  16 h o u r s  - E n d  of C h a r g e  Vol tage  - - - 1.47V. 
A f t e r  1 h o u r  s t a n d ,  Open C i r c u i t  Vol tage  at s t a r t  of C / 2  

1. 36V. d i s c h a r g e  - - - - - - - - - - - - - - - - - - - - - - - - - 

D i s c h a r g e  Time (Min)  T e r m i n a l  Vol tage  Capac i ty  - __-- - A. H. __- ----- ----- - 

1 
30 
63 
(36 

1.20 v. 
1 - 0 8  V. 
1 .00  v. 
0 .60  V. 

1. 84 
2'. 51 

A t  e n d  of C / 1 0  c h a r g e  f o r  1 6  hour s  - O p e n  C i r c u i t  Vol tage  - - - 1.4OV. 
A t e n d o f 2 4 h o u r s - O . C . V .  - - - - - - - - - - - - - - - - - - -  1 .35v .  
A t  e n d o f  120 h o u r s  - O.C.V. - - - - - - - - - - - - - - - - - - I. 33v .  

1. 56A. H. A f t e r  120 h r s .  O.C., capac i ty  to  1.0 Volt  at C / 2  ra te  - - - - _ -  



DISPOSITION O F  SONOTONE CELLS - 20 AUGUST 1963 - --_ ---__-- 
C e l l s  - F a i l e d  In i t ia l  T e s t s  - - - - - - - - - - 6 
C e l l s  - F a i l e d  i n  Cyc l ing  to Date 2 
C e l i s  - Now Cyc l ing  - - - - - - - - - - - - - - 42 

- - - - - - - 

C E L L S  F A I L E D  I N I T I A L  -- TESTS - ---- 
E l e c t r o l y t e  L e a k a g e  - - - - - - - - - - 4  
E l e c t r i c a l  L e a k a g e  - - - - - - - - - - 2 

C E L L S  F A I L E D  IN CYCLING T O  DATE _--_______- 
1 25.C - 40% D i s c h a r g e  (537 c y c l e s )  - - - - - - - - - - 
1 5 0 ° C  - 10% D i s c h a r g e  (3288 cyc les )  - - - - - - - - - 

T o t a l  

C E L L S  NOW CYCLING 

10 At 25°C - 1070 D i s c h a r g e  - - - - - - - - - - 
10 At  25OC - ,2570 D i s c h a r g e  - - - - - - - - - - 

3 At 25OC - 4070 D i s c h a r g e  - - - - - - - - - - 
9 At 5OoC - 10% D i s c h a r g e  - - - - - - - - - - 

10 - - - - - - - - --- 
T o t a l  42 

At - 1 O O C  - 10% D i s c h a r g e  - - 



DISPOSITION O F  GOULD NATIONAL C E L L S  - 20 AUGUST 1963 

C e l l s  - F a i l e d  In i t i a l  T e s t s  - - - - - - - - - - 23 
7 

2* 

C e l l s  - F a i l e d  i n  Cycl ing  - - - - - - - - - - - 
C e l l s  - N o w  Cycl ing  - - - - - - - - - - - - - - 33 
C e l l s  - Not U s e d  i n  Cycling - - - - - - - - - - 

* O n e  c e i i  bulged, vne leaked afiei- in i t ia l  t e s t s  

C E L L S  F A I L E D  INITIAL TESTS 

E l e c t r o l y t e  L e a k a g e  - - - - - - - - - - 23 
E l e c t r i c a l  L e a k a g e  - - - - - - - - - - 2 ( F a i l e d  Both In i t ia l  T e s t s )  

C E L L S  F A I L E D  IN CYCLING 

At 50'C - 10% D i s c h a r g e  (2668) c y c l e s  - - - - - - - - - - 1 
At 50°C - 10% D i s c h a r g e  (2973) c y c l e s  - - - - - - - - - - 1 
At 50°C  - 10% D i s c h a r g e  (3216) c y c l e s  - - - - - - - - - - 1 
At 50°C - 10% D i s c h a r g e  (3372) c y c l e s  - - - - - - - - - - 1 
At 5OoC - 100/oDischarge (3576) c y c l e s  - - - - - - - - - - 1 
At 25°C - 40% D i s c h a r g e  (864) c y c l e s  - - - - - - - - - - 2 

T o t a l  7 
- 

C E L L S  NOW CYCLING 

At 25°C - 10% D i s c h a r g e  - - - - - - - - - - 10 
At 50°C - 10% D i s c h a r g e  - - - - - - - - - - 
At -Lu"C - l O % D i s c h a r g e -  - 

5 
5 - - - - - - - - 

At 25°C - 2570 D i s c h a r g e  - - - - - - - - - - 10 
At 25°C - 4070 D i s c h a r g e  - - - - - - - - - - 3 

NOTE:  T h e s e  last t w o  g r o u p s  to t a l ing  15 c e l l s  a r e  f r o m  
the  g r o u p  of 2 3  ce l l s  r e p o r t e d  as having e l e c t r o l y t e  
leakage .  
e x a m i n a t i o n ,  r e t u r n e d  to  t h i s  f ac i l i t y ,  a n d  a r e  now 
cycl ing  as indicated.  

T h e y  w e r e  s e n t  t o  the  m a n u f a c t u r e r  for 



DISPOSITION OF G U L T O N  C E L L S  - 20 AUGUST 1963 
---I-- -_-_- 

C e l l s  - Failed In i t i a l  Tests  - - - - - - - - - - 7 
C e l l s  - Failed i n  Cycl ing  - - - - - - - - - - - 4 
Cells  - Now Cycl ing  - - - - - - - - - - - - - - 36 
C e l l s  - N o t  Used i n  Cycl ing - - - - - - - - - 3* 

* 3 c e l l s  bu lged  a f t e r  init ial  t e s t s  

CELLS F A I L E D  INITIAL TESTS ------ --- 

E l e c t r o l y t e  L e a k a g e  - - - - 
E l e c t r i c a l  Leakage - - - - - - - - - - 

- - - - - - 5 
2 

CELLS F A I L E D  I N  C Y C L I N G  TO DATE -- - ---- 

A t  25.C - 10% D i s c h a r g e  (2263 c y c l e s )  - - - - - - - - - - 
At  25OC - 25% Discharge  (1298 c y c l e s )  - - - - - - - - - - 
At 25°C - 2570 D i s c h a r g e  (1.270 c y c l e s )  - - - - - - - - - - 1 

1 
1 

1 At 25°C - 2570 D i s c h a r g e  (1416 c y c l e s )  - - - - - - - - - - 
T o t a l  4 

-- 

C E L L S  NOW CYCLING 

At  25OC - 10% D i s c h a r g e  - - - - - - - - - 6 .  

At 25'C - 25% D i s c h a r g e  - - - - - - - - - - 
10% D i s c h a r g e  - - - - - - - - - - 

At -lO0C - LODJDDischarge - - - - - - - - - - -- 

9 
7 

10 
10 

Total 36 

At 5 0 ° C  - 



GENERAL DATA SHEET 



TEST 

Cvcle  Life a t  25°C 
SPEC: PAR: TEST NO: 

R e p o r t  28 
DATE: 

2 0  A ~ a g ,  1963 
TEMP: RH: 

C Y C L E  NUMBE:R -------- 

C e l l  3776 3833 3920 

M. NO: 

4006 

TESTED BY: 

D. M. 
LAB SUP CHECK: 

AB. 
ENGRG CHECK: 

1 4106 



No. E N D  O F  CHARGE VCLTAGE 
_- 

.h28 L 4 L -  1. 41 1.42 1. 41 -& 
638 1 .41  1 _41 1.41 1. 4 1  -sp__ 1 40 

1.42 1 .42  - 1.42 644 1 . 4 3  1 , 4 2  __ 
647 1,42 1.41 1,42 -- 1.42 1.42 
648 1. 40 1.40 1.40 1. 40 1.40 
651 1 - 4 2  L41 1. 42 1. 4 1  1.42 
8 2 2  1-42  1. 41 1-41 1, 42 1- 43 
825 1 L 4 1  1. 41 1,4 1 1,4 1 1. 41 

1.42 8 27 1 .42  1 , 4 2  ‘ 1.41 1 .  41 
-LI- 

__-- -- 

-- I_- 

1. 2L 1.22 
1,24 653 1. 2.1 1. 24 1.24 1. 24 
1.25 

825 1.25 1, 24 1. 25 1. 25 1. 25 
1.25 

~ . _ _  1.21 _- 1. 21 648  1 .A1 ___I- 

822 1 .24  _- 1. 24 ___ 1- 25--pp-- 1. 24 
_______I__ - -- 

-- 

-- - 8 27 1. - -- 25 1.26 1 2  5 1.26 
- 

- 

_I __l_l_ - -I_ -___ __-- 

- _____ __ _-____ 
3 

TEST SPEC: 
Cvcle  Life at 25°C 

C e l l  1 3776 I 3833 I 3920 I 4006 

PAR: TEST NO: 
o r t  28 

DATE: 

TEMP: 

C Y Z L E  NUMBER ___  ......----- 

I 

i 

~ 

~ 

i 

M. NO: 

TESTED BY: 

LAB SUP CHECK: 

ENGRG CHECK: 



GENERAL 

I .  16 1. 16 L 1 6  R 50 - 1. 16 1.4 L- __ I___----- 

R 5 1  1. 17 1. 17 -_c- 1. 17 ~ -- 

1. 16 1,16 ~- R 5 2  1,16 _II___-_-- 

R 5 3  I .  15 1. 15 - 
R 5 5  1. 15 
R 56 1. 16 

I .  15 

1. 17 1. 18 
1.16 1. 16 

1. 15 1. 15 1. 16 
1. 15 1. 15 1. 16 1. 16 
1. 16 1. 16 1. 17 1. 17 
1. 15 1. 17 

_-- 

------- 
__-- 

DATA 

E 

SHEET 

_- 



GENERAL DATA SHEET 

7 
11 
13  
16 
30  
37 
39 
40 

M i l l i a m m e t e r ,  D. C. S e n s i t i v e  R e s e a r c h ,  Mode l  UUP, 1 / 2 %  
V o l t m e t e r ,  D. C. W e s t o n  931 , 5000 ohms/vol t ,  l / L %  a 

C e l l  663  720 807 893 

1. 17 
1. 25 

I . @  1. 20 1 .21  _- 1:- 20 1. 18  
1. 24 

_______ 1. 19 1. 18 1, 17 1. 10 ~ __ 

1. 25 I- 1.25 1 . 2 5  1. 24 -- 

1. 23 1.24- _____ - 
1.22  1, 23 1. 24 1. 24 1. 24 

-__I 

__ ____ 1. 24 __- 1. 24 
_ I  

1. 14  1. 11 1 : l o  1, 06 1.05 

1,24 _--___-I - 1. - 23 

1.22 
1. 23 
-- I. 23 1 .-23 1. 24 1. 23 

1 . 2 4  - IF25  
_________-_ ~- 

--- - 

TEST NO: - - DATE: 

TEMP: RH: 

M. NO: 

TESTED BY: 

LAB SUP CHECK: 
L 

H. B. 
ENGRG CHECK: 

L-ELLL--. r 1 993 

3 1.24  1 . 3  1.24 
5 1. 23 1. 22 1 .22  1. LL - ____ 



GENERAL DATA SHEET 

C y c l e  Life  at 25OC 
CONDITIONING: 

TEST 1 SPEC: 1 PAR: I TEST NO: 

R e p o r t  28 
DATE: 

Cha: 12570 of d ischp .  60 min;  Dische: 2570 Depth. 40 min. 
MATERIAL: 

20 AUB. 1963 
TEMP: RH: 

Ni-Cad; 7 C e l l  G r o u p .  Rated 6 A.H. I 
MANUFACTURER: 1 M. NO: 

Milliammeter,  D. C. Sensi t ive Resea rch ,  Model U U P ,  l / L %  
Vo l tme te r ,  D. C.  Weston 931, 5000 ohms /vo l t ,  1 / 2 %  

D. M. 
LAB SUP CHECK: 

He R. 
ENGRG CHECK: 

I, F. L. 

- - 

~ - - 



TEST 

C y c l e  Life at 25°C 

M i l l i a m m e t e r ,  D. C .  S e n s i t i v e  R e s e a r c h ,  Mode l  U U P ,  l /L'$o 
V o l t m e t e r ,  D. C. Wes ton  931, 5000 ohms /vo l t ,  1/270 

SPEC: PAR: 

C e l l  I 2476 I 2533 I 2620 1 2706 
No, 

57 
58  
59 

5 7 _ _ _ - - 1 . 1 3  
58 
59 - 

TEST NO: 
R e p o r t  28 
DATE: 

20 AUP* 1963 
TEMP: RH: 

E N D  OF C H A R G E  VOLTAGE 

1. 52 - 1.50  - - 1. 51 1. 51 1, 51 
1. 51 1. 51 1. 50 1. 51 1. 51 
1. 51 1. 51 1. 51 1. 51 1.51 

- 

F,ND OF D'- - y U J & F :  

1, 14 ,.___ 1 1-_ 14 1. 15  1. 14 
1, 15 1. 15  .- - 1. 15 - 1. 16 , 1. 16 
1. 15-  1 , 1 5 _ - -  __--- 1. 15 L. 1 5 -  1. 16 

-____ - 

- - ____ 
____ - 

___I 

M. NO: 

TESTED BY: 

LAB SUP CHECK: 
- 

H. B. 

I, F. L, 
ENGRG CHECK: 

r I 2806 



GENERAL DATA SHEET 
TEST TEST NO: 

DATE: 

- 20 Aug, 1963 
TEMP: RH: 

SPEC: PAR: 

M. NO: 

C e l l  663  
NO. 

4 3  1. 54 
45 1. 51 

-- C ~ C L E  -- N U M B ~ R  - 

7 20 807 893 
END OF.  CHARGE VOLTAGE 

1.54 1 ,  5 5  1.57 L L  
1 ..UTAT 1,52L 

, -  

~- 

TESTED BY: 

LAB SUP CHECK: 
L 

L 
ENGRG CHECK: 

I 993 



GENERAL DATA SHEET 

MATE RIAL: 

N i - C a d ;  9 C e l l  G r o u A k d ,  3 .  5 A.H. 
MANU FACTURE R : 

M i l l i a m m e t e r ,  D. C. Sens i t i ve  R e s e a r c h ,  Model  U U P ,  1 / 2 %  . 
V o l t m e t e r ,  D. C. W e s t o n  931 ,  5000 ohms/vol t ,  1 / 2 %  LAB SUP CHECK: 

C e l l  
No. 

67 
69 
7 0  
7 1  
7 s  

R 4 5  
R 46 
R 47 
R 48 

f 

0 L T A G E 1 
--__I - 

1. 1 7 -  - 1.18 1. 17 
1. 09 1. 04 

1. 17 I .  17 1. 17 1. 18 

1. 17 
1, 03 

1. 18  
1 . 0 8  1 . 0 8  1. 13 1. 06 

1.02 1 .10  1. 04  1. 04 1 .00  
1. 21 1. t o  1. t o  1. 20 1 .20  

1 .20  L U  1. t o  
1.18 1 .18  1. 21 1. 19 

1. LO 1. 20 1 .21  1. 1 9  

_- 
~ _ _ ^ _  

- _ _ . ~  _- - _- - . - - - _. ___ 

- 
1. ~ - - _ _  1. 20 1 *- 2_0__- _ _ -  -- __ 

-- 1. 20 _- __ _- o+-- 1 



C e l l  3576 

TEST NO: 
R e p o r t  28 
DATE: 

20 Auv. 1963 
TEMP: RH: 

CYCLE N U M ~ E R  -.___----- 

3633 3720 3806 

M. NO: 

TESTED BY: 

D. M. 
LA8 SUP CHECK: 

A- 
ENGRG CHECK: 

I 3906 



602 
604 
610 
6 1  1 
616 
6 24 
719 
765 
778  
779 

' -.I---- 
I I 

END OF&SCHARGE SOLXAGE 
1.24 1*_2_3 1 ,A& 1. 24 1. 23 
1. 19 1 - 2 0  1.20-- 1.21 1. LO 
1. 13 1 1L---. ~ _ _ _  1.10 1.10 1. 19 

1. t 3  1 - 2 3  --e---- 1 21 1 .20  1 . 2  __I_ 

1.22 1 L L  1.22- _--- 1.22 ~ _ _ _ _ _  
1. 19 1, 19 1. 18 1 ,_20 1. 18 
1. 18 1. 19 1. 18 1. 19 1. 18 
1. 19 1 .A0 1. LO 1 .-LO 1. LO 
1. 18 1.18- 1. 19 1, 20 12 L 
1. 17 1. 18 1. 18 1. - 20 

_____ 1. 23 

1. 19 _-_-___ ____ 
-- 

-_I 

L I I  



TEST 

C y c l e  Life at - 'lO°C I I 
CONDITIONING: 

1-6 0 e; Dischp ; 10% m t h  ~. 40 min. 
MATERIAL: 
Ni-Cad ;  10 C e l l  G r o u p ,  R a t e d  3. 5 A. H. 

MANUFACTURER: 

ne 
INSTRUMENTS: 

M i l l i a m m e t e r ,  De C. S e n s i t i v e  R e s e a r c h ,  Model  U U P ,  1 /  2740 
V o l t m e t e r ,  D. C. Weston 931,  5006 o h m s / v o l t ,  1/2'zr, 

SPEC: PAR: 

C Y C L E  NUMBER - ._-_------- 

TEST NO: 
R e p o r t  28 
DATE: 

20 AUP. 1963 
TEMP: RH: 

N o  e 

M. NO: 

END od CHARGE V C ~ L T A G E  I 

TESTED BY: 

D. M. 
LAB SUP CHECK: - 
ENGRG CHECK: 

Cel l  1 3276 I 3333 I 3420 1 3506 I 3606 



GENERAL DATA SHEET 
TEST SPEC: PAR: 

C e l l  I 2146 
No. I 

1 2 2 0 3  
END OF1 CH ARGE V ~ L T A G E  

1 2290 

__.__I __ 

... 

I 2376 

___- 

TEST NO: - 
DATE: 

u 
TEMP: RH: 

M. NO: 

TESTED BY: 

LAB SUP CHECK: 
D. ivl. 

- A h  

ENGRG CHECK: 

I 2476 

I I I I I 

I I I I I 

25 1 - 2 7  1. 28 -1, 3(1 
26 1.29 1.28 1.30 

1.22 27 1.24 1. 24 1.27 1. 2 8  
35 1. 27 1. 26 1. 29 
38 1. 28 1. 29 1. 30 1. 30 1. 28 

. .- _-__ 



c 

C ? C L E  N U M B X R  
___c_____ 

Cel l  3276 3333 3420 
No. E N D  01- CHARGE 

6 17 1. 54 1. 54 1.54 
6 19 1. 60 1. 60 1 - 6 0  
620 1.54 1. 54 1.55 

GENERAL DATA SHEET 

MANUFACTURER: 

TESTED BY: 

1 

--- 

3506 3606 
V 3 L T A G E  

1.54 1. 54 
1. 60 1.60 
1, 55 1. 55 

-- 

Mil l i ammete r ,  D. C. Sensi t ive R e s e a r c h ,  Model U U P ,  1 / 27’0 I LAB SUP CHECK: 

Vol tmeter ,  D. C. Weston 931, 5000 o h m s / v o l t ,  1/270 


